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(57)Abstract: 

PROBLEM TO BE SOLVED: To easily hydrogenate at a high 
hydrogenation ratio a ring-opening metathesis polymer of a 
monocyclic olefin or a specific cyclic olefinic monomer by 
hydrogenation in the presence of hydrogen using a ruthenium 
metal complex. 

SOLUTION: A ring-opening metathesis polymer of a monocyclic 
olefin or a cyclic olefinic monomer of formula I [wherein R1-4 
are each H, 1-1 2C (halogenated)alkyl, aryl, aralkyl, halogen, 
nitrile, carboxyl or alkoxycarbonyl; and x is 0-3] is subjected to a 
hydrogenation reaction using a ruthenium metal complex of 
formula (I [wherein Ru is a ruthenium metal atom; H is a 
hydrogen atom; CO is carbonyl; Q is halogen; Z is an organic 
phosphorous compound of the formula: PR f 1R'2R'3 (wherein P is 
a phosphorus atom; R1 1-R3 are each linear, branched or cyclic 
alkyl, alkenyl, aryl, alkoxy or aryloxy); m and p are each 1 or 2; 
and q is 2-4] at a hydrogen pressure of an ordinary pressure to 
30 MPaG, preferably 0.5-20 MPaG, at 0-300° C, preferably at 
room temperature to 250° C. 
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5-xh^>t'^p [2. 2. 1] 

[2. 2. 1] ^.^h-2-3i>^CDh:*i/^a^^ > h3i 
yR»*. fh7^o [4. 4. 0. 1. 

[4. 4. 0. l 25 . 1] 7 - 10 - 3- K-rirv, 8- 
mfvl^ H^i/^ n [4. 4. 0. I 2 5 . 1 7, 1 
0] - 3 - KtM?>\ 8 h^v^ * 

[4. 4. 0. I 2 5 . 1] 7 - ,0 - 3- K^ir^. 8- 
^y^fV=r Yy'stu [4. 4. 0. 1. Z - 5 1 7 ' 10 ] 
8-^onfh7^n [4. 4. 

0 i7.io] - 3 - K^ ir >\ h 
[4. 4. 0. I 25 . I 710 ] -3-K^ir 

8-^ Rv/f h7'>^n [4. 4. 0. I 2 - 5 . 
1 ?.io] - 3 - K^1?>\ 8-m h^ryr h^v^ ci 
[4. 4. 0. I 2 - 5 . I 710 ] - 3 - K^i?^ 8- 
p</?vP- 9-^^/1^ h^v^ n [4. 4. 0. 
I 2 - 5 . I 7 - 10 ] 8-^^/1-— 9-# 

/UtK^t>>^^/U^ h^'>^D [4. 4. 0. I 2 5 . 1 
7 - 10 ] - 3 - Kv^ir 8 -y ^^jv=f V y is 9 n 
[4. 4. 0. I 2 5 . I 7,10 ] -3 - Krtyf (7)f 
h7^^DKf^yi^> -^rihv/^n [6. 6. 
1. I 3 6 . O 2 - 7 . O 9 - 14 ] -4-^^^^ir>-. 11 
-^^/l— ^i/^P [6. 6. 1. I 3 6 . l' 013 . 
0 2.7 Q9.14] -4-^^^^irv N ll-m^/u-v 
^rf-v-^n [6. 6. 1. I 3 - 6 . I 1013 . 0. 

^-i^C/^n [6. 6. 1. I 3 - 6 . I 10 - 13 . O 2 - 7 . 0 
9.14] _ 4 ^^-fcr>\ 1 1 

n [6. 6. 1. 1 3 6 . I 1013 . O 2 - 7 . O 9 - 14 ] - 

4 y^"r±ly, [6. 

6. 1. I 3 - 6 . I 10 - 13 . 02, 7. O 914 ] —4—^ 
7*7*1? > s 1 1 -3i h^>^3r1^>^ n [6. 6. 

I. I 3 * 6 . I 10 - 13 . O 2 - 7 . O 9 14 ] -4 -^#7* 
ir>. 1 1 — ^ ^/l- — 12 — s\s/$$ ^rv'^ ^/l^^^ri^" 

[6. 6. 1. I 3 - 8 . I 10 - 13 . O 2 - 7 . O 914 ] 
- 4 ~— y^xir ^^-to^^rf" u^^^^ir 
ft:, ^^v^n [8. 8. 0, l 2 - 9 . I 4 - 7 . 1 

II. 18 113.16 Q 3.8 Q12. 17] _ 5 _ K^i?> x 1 

4 - ^/U;^ * v-^ o [8. 8. 0. I 2 - 9 . I 47 . 
in.18 1 13.16 0 3.8 o 12 - 1? ] — 5— K=a-fe^ 

1 [8. 8. 0. I 2 - 9 . 

14.7 111. 18 113.16 o 3 - 8 . 0 ,217 ]-5-K 

=Hr^, 1 4 -^jVT^^r^yisr^ n [8. 8. 0. 

I 29 . I 4 - 7 . I 1118 . I 1316 . O 3 - 8 . O 12 - 17 ] — 

5- K=*-tr>\ 1 4--<^v>/u^-^^>^ni [8. 8. 
0. I 2 - 9 . I 4 7 . 113, 16. 0 3, 

8. O* 2 - ,7 ] -5- K^i?>\ 14-^ h^rv't^^ 
->*P [8. 8. 0. I 2 - 9 . I 4 7 . l n - > 8 . 
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l' 3 is. O 3 - 8 . O 1217 ] -5-K^ir> N 14-3i 
h^V^*^ n [8. 8. 0. I 2 - 9 . I 4 - 7 . 1 

11.18 113.16 0. 3.8Q12.17] 1 

4-^^/U- 1 S-^/^v'^f/V't^^v'^ci 
[8. 8. 0. I 2 - 9 . I 4 - 7 . l n - 18 . 113,1 
6. O 3 - 8 . O 12 - 17 ] - 5 - P^~t>^<Djr?# i/2 n 

[0 0 1 7] ^e/gtttu7^ yi: LT(i, '>^^f 
V. -y^D^yfy, is? u^^t^, ^n^^V 
?^at!/7^I, Ml-f*. >^ n'<>'*v*:ji>' 

[0018] ztibco^^i-zy^ y^*t*(Wf t 
[0 0 19] ^7c, UT 

<Dx~h£i<^K mm* *~zis*f&m<nM?fcmt urn. 

20 W (N-2, 6-CeH3Pr ! 2) (CHBuM (OB 
u l ) z. W (N-2, G-CeHsPr^) (CHB 
u*) (OCMe2CF3) 2. W (N-2, 6-CeH3P 
r j 2) (CHBu 1 ) (OCMez (CFa) 2) 2. W 
(N-2, 6-CeH3Pr i )2 (CHCMe2Ph) 
(OBu 1 ) 2, W (N-2, 6-CeH3Pr'2) (CH 
CMezPh) (OCMe2CF3) 2. W (N-2, 6 ~ 
C6H3Pr j 2) (CHCMe2Ph) (OCMez (CF 
3)2)2, rifii so — tVuX. B u 1 

liter t-yf/VS, Mef^^^/Ufi. Phfi^^^ 

W(N-2, 6-Me2CeH3) (CHCHCMeP 
h) (O-Bu 1 ) 2 (PMes) x W (N-2, 6-M 
e2CeH3) (CHCHCMe2) (O-Bu 1 ) 2 (PM 
es) s W (N-2, 6-Me2C6H3) (CHCHCP 
h2) (O-Bu 1 ) 2 (PMe3) x W (N~2, 6 — M 
e2CeH3) (CHCHCMe P h) (OCMe2 (CF 
3) ) 2 (PMes) . W (N-2, 6-Me2CeH3) 

(CHCHCMe2) (OCMe2 (CFs) ) 2 (PMe 
3) . W (N-2, 6-Me2CeH3) (CHCHCPh 

40 2) (OCMez (CF3) ) 2 (PMes) . W (N~ 

2, 6-Me2CeH3) (CHCHCMe2) (OCMe 
(CF3) 2) 2 (PMes) % W (N-2, 6-*Me2Ce 
H3) (CHCHCMe2) (OCMe (CF3) 2) 
2 (PMe3) , W (N-2, 6-Me2CeH3) (CH 
CHCPh2) (OCMe (CFs) 2) 2 (PMes) . 
W(N-2, e-Pr^CeHs) (CHCHCMeP 
h) (OCMe2 (CF3) ) 2 (PMes) , W (N- 
2, 6-Pr j 2C6H3) (CHCHCMe Ph) (OC 
Me (CFs) 2) 2 (PMes) . W (N-2, 6"Pr 

50 j 2C6H3) (CHCHCMe Ph) (OPh) 2 (PM 



-6- 




11 

ea) x (5W<£>P r 1 fi i so -^o fcVi-S, B uMi 
t e r t-r/fvl'S, Meli^f/Ul, Phtt7i-;U 

S^r^-To ) ^*^*^*T/u*y^«g£. M 
o (N-2, e-Pr'zCeHj) (CHBu 1 ) (OB 
u 1 ) 2. Mo (N-2, e-Pr^CeHa) (CHBu 
t ) (OCMezCFa) 2, Mo (N-2, 6-Pr s 2C 
6Ha) (CHBu 1 ) (OCMe (CF3> 2) 2, Mo 
(N-2, e-Pr^CeHs) (CHCMe2Ph) 
(OBuM 2, Mo (N-2, e-Pr^CeHa) (C 
HCMe2Ph) (OCMe2CF3) 2. Mo (N-2, 
6-Pr j 2C6H3) (CHCMe2Ph) (OCMe 
(CFa) 2) 2. (H<P<DP r'lli s o -rfv tVPS, 
BuMite r t-^f/uS, Meli>f/US, P h f± 

SK. Re (C) Bu 1 (CHBu*) (0-2, 6~Pr 
j 2CeH3) 2. Re (CBu 1 ) (CHBu*) (0-2 
-Bu t CeH4) 2, Re (CBu*) (CHBu*) (O 
CMezCF) 3) 2, Re (CBu*) (CHBu 1 ) 

(OCMe (CF3) 2) 2, Re (CBu*) (CHBu 
*) (0-2, 6-MeCeH3)2, (^BuMit 
e r t-^/^afiSrfti-. ) ?(Ol/^^|7/^y7 
^frfeSt, Ta [C (Me) C (Me) C HM e 2 ] (O 
-2, 6-Pr j 2C6H3) 3Py, Ta [C (Ph) C 

(Ph) C HM e 2] (0-2, 6 - P r j 2 CeHa) 3 P 
(^'f'GDMefiyrf^/l'S, Ph(i^3i^/Ug N Py 

Ru (CHCHCPhz) (PPh3) 2CI2. (it 
*^0P h(i^^^/u^^:^i- 0 ) ^<r>fV=r^^%TJV 

Xi>£h\ Sfc* ^I¥0 9- 1 6 7 4 8 8 &t«#«g¥ 
09-167489 ^iEttStt-Cl^S J: 9 ft. _LfE»» 
il7/^yr^«i»Mi: LTW»^ 

[0 0 2 0] j£«»«ifliJi: UT^^^n^^^-r^^ 

y ; uhy^f/W'>7^ 7y;why^y/ptvk>7y 
yfvur^ y hft^fco (^^) 7^y/uixxf;u 

[0 0 2 1] 0 I ef in Metathesis (Kenneth J I 

v in, Academic Press, New York, 1983) icfSfc £4^X^-5 
J: 0 ft. »»&«ft^»£J»tt»ti: LT^/M^B^O 
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72 

««^-&ft*fctty^»>A. -*-hy*A % 

il^Py>M^*Wtl"CH, Mo Br 2. Mo 
Br3, MoBr4. M0CI4. M0CI5. M0F4, 

Mooch, M0OF4, ^OTyyfy^pywt: 

WBr2. WBr4. WCl2s WCl4 N WCh, 
WCle, WF4, WI2, WO B r 4 x WOC14. WO 
10 F4, WC 1 4 (OCeH4 C 1 2) 2, ^(D$ Is*** 
vy^it®}, VOCh, VOBra, &<D'<-)~is $ A/n 
v?l/\YM. TiCi4, T i B r 4, ^(D^Vs^u? 

[0022] U-C^*»4JHIt*»(0* 

tew^ urtt. hy^w/u^^A, h y x^/ur 
✓uta^— hy t^f/w7/u^^A, hy^oi 

=. /i^7/U^[)A x hy^^^?^ yxf- 

Ky Ks xf/u7;^;^[)At^^^Dy h\ ^l^/u-t 

^fvUv^fvMS* ^h^^^/HS, rF7ty 

A. hyt^f/^7/>ty k, hyt^f/^py 
h\ h y t^f/^p ^ Ks hyt^f/ns>ft^ 

30 mhv -7>v* y k\ -y^/vm* v y * * y h\ y^vm h 
y * k> hy^tv 5 K^*rt»«{t-&«u 

=i->v-r v y *a*j<d#«-*- h y VM\&m, 

p^Ks t-yf/^^i/^^py Kx 7y/^^ 
^v-^i.^ay ymnmwrrf^vMy&m. 

«*k^?^», hyyf/^t^ hy ^^/w^ 
[0023] mw*i'7 4>^&&fctmm,*<?-ti<'* 
^fed/^— r)A?^7;^y x^as^^^v^^ a 

y^^S^o^^fi> 0. 0l-10^e/K ^Kfi 
0. i-5^e/u-e£>5 0 ^/c, jg^Sb^Jt Lt^^fi 

50 S»*»:co*/HtdSRS«^U7>f y*t*WLT 
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0. 00 1- 0. 5 X £P£L<I3:0. 01 — 0. 2 (D^ 
l^iH^ltO. 1 — 1 0 0 0, £F£L<fil-50 

[0024] &\zm®&m^*v t i<'imbmm&m<k& 
m*b!&zm8i* #±isxf&mx*tes wfti^oyy 

^(10. ^KfiO. 0 1 — 3 

libttatt uro^«&«^«jfio. 005 
— l o*/K L< fio. o 2 — 5^-/ui:^^iSHT- 

[0 0 2 5] BB«;**ir->*fi^(:::fc^Tffll/>fcft5S 

@, -<yify N ^r->i/y, xf/u/<yf 

*f£>3r#8§0Wt:7K3R. ^zf#^t£ 

y >ft4roflBiis»i»tt^k**, o y 

h\ i/^nnm^^ x ^ppxf i/y, f F7^op 
[0 0 2 6] S&Kl* #^S&ffl«^5fcfc[C, rc^ U 

[0 0 2 7] MS^*-fc->*fi'&-0ti\ ^•fifrO^jS'l* 

«t ^^wS*^ J: o 1 1 
/BB«^^^^*Ki:»«<z>»«tt0. 1-1 0 0m 
o l/Ltf>|SHa s #3:U<. iS*— 3 0-1 5 0t<Dfc 

j£ffifiT*i#~i obSMHRjSS** r/w^t Km h 
[0 0 2 8] BMK^^-fe^l:*RJC<*T«, te*\<nJi 

*fcttx9y — (c h y ^fu^r$ v. r^yy, e 

y^v, x^y^7? h\ h y #J*gwJ£g«= 

[0029] ^w^mw:*^?^ ^mm&<Dfflm* 

* [2] -C*Stu5/^ = !>^&JR«i»:«:ffl^T**aS 
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[0 0 3 0] *»W£*H*-C— [2] 
^/UtKxl/uS^^L. ZttPR' 1 R* 2 R' 3 T-^£*X 
R' R' 2 . R' 3 ^^n-em^-^L<fi^^5B: 

/^^v'ltfo^ mz-&. ^^/k ^?vk 
70 /k -r-7^^<omm^ — 2 oeor y-^g, ^ h* 
[0 0 3 1 ] mmv >it&vo<DMr»mk lt», hy> 

f/^X7-f y, h y xfW^7^ >\ hy^y7 p n 
tVusfc * 7 >\ hyn-ynt';u^^7^y hy t 

-z/^/i-**-? v y-r yyf/^t^7^ >\ hy 

>\ h y 7x^y^^ ;7>< >\ ^f/P> ? 7x^^/t^7 

>f f/u7xx ivit^v 4 hy o-hy/V* 
20 ^7^y, hym-hy/^^7^y, m p-hy^ 

y N ^□□v ! 7x^^7^y x hy yf/^tx7^ 

h. hy^y7 P PhVU^^7^ h, hy7xx;^X7 
[0 0 3 2] -jft* [2] "CaSlxS/^^^AftJIMJ 

ftcojiflctfij^ LTfS, tny hW^hy^ (hy 
-7zc=. /UTfr^y^i/) /i^xu>A N t Ky K#/M?xi/w 
rh7^ ( h y ^mxi/u^;*^^ ^) ^f^!?A N i/ 

30 t Ky K^/^^K^/t' h y ^ ( h y v ^=./u^^z7 ^ ^) 
/u^^r>A N t Ky K^/^-^hy^ (hy^ 7 ^.— 

^ (hy7x^/t^7^y) ^f^^A, h Ky k^7 
/p^^/uhy^ (hyyf/^tx7^y) /ut^^a, 
t Ky K^w^f h7^^ (hy^f^*x7^f 
/u5rx^A s Ky K^#=/why^ (hy^ 

y* (hyyfw^7^y) c/t Ky k 

^/U^x/Ut^ (hy^f/^^7^y) /Ufxi) 

^0 a x t Ky k^/utk^/u h y ^ (hyxf;wtx7^ 

» /u^-^jU, t hi K^/UjK^/Ut 1 h^^r^ ( h y 

h y x ( h y ^tvufi*-?* » /i/f^?A x k Ky k 
^/^x^hy^ (hyxf^t^7^y) /u^^r> 

A, Ky K^/U/fx/Ut^ (hyxf/1,^^7^ 

p^v'/^^7^y) /u-r— ^i*. thy K^7/u^ — 
;i^fh7^ (hy->^p^^^7^y) 

>>t Ky k*^#^^ h y ^ (hy-y^n^v' 

50 /ufc^y^i/) /u^xli>a x t Ky K^/U/f ^ h y 
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V) /i^f^^, tK!) K^/^—zi' h y * (t^/u^ 

^^-/l^*^^) r>jU^ fc Ky K^^tf? — 

A, Ky K^/^-zi' h y * O^/Uv^^rvu* 
/u^^r^ix x t Ky K^/u^/uhJi^ 

=r^K^ t Ky K^/^— h y * (v^^^/u^^^ 
/Ut^^^^v) fc: Ky K^/M^/Ur- h 7 

K!i K^^/f^hy^ (^^^7x^^X7^ 

/uf^!)^ t Ky Kv^/i-tK^'A' h y * (v^^ 

/I-? 3l~/Ut)s7s-7 ^ is) S/t Ky K'^/U 

A N h: Ky K#H"1^/i" hy* (h!i o-hy 

H-V) /i^-r—^i^ fc: Ky K^/^^^/U^ h^^^ (h 

yo-hy/^^7^y) /wf- 1 )^, v^t Ky Ki7^ 
ju s t Ky b*i/#/i'tf=-/i' hyx (hy 0 -h y 

7^^) /Ut~<?J*. v*fc Ky K^/Wf^/ut^ (h 
y 0 -hy/^^7-<y) /Uf^H, tKJ) F^/^f 
^/P h y ^ (v?^opxf/U/t^7^y) /i/f^^A, 
fc: Ky K^/Wf-/Uf h7^^ (^^ppxf^^7 

^» /u^^r>^ N v?t Ky K^^^=-/n>y^ a?* 

V t2 3L^/U7fr*7 4 >s) /l>y^=.$M>, fc Ky Kv^^/UtK 
n/U h y * (v?^DDxf;U/t^7^y) /l^T^^, 
i/t Ky Kv^/^ztf— /Utf>X (^/^Dnxf/U^^7^ 
>) /ux-^A. t Ky K^/^/why^ (v^nn 
^ol^/u-t^x^^ >) /Pf-!)A, b: Ky K#/M*~/i' 

f h7^r^ (v ? ^PP7x^/U/t^7>f y) /U^~r> 
A, Ky K#/M?— H y * (i^ n Dy^^/U/fc 

x^vo /u-^ - t Ky Kv^/i'/tf— /i- h y ^ 
t Ky K^/U2j?=/u h y * (hy^f/^7; 

h) /i^—^A. fc: Ky K*/^#=^fh7W 
(hy^f/^^7^ h) jv=r=^t?j*^ >?fc Ky K^7^ 

T^^/uhy^ (hy^f/^^7^ h) tv*?—*?^ t 
Ky K^/wf^hy^ (hy^f/^x7>< h) /u 
f^>)A N i?t Ky K^/^n/wt'^ (hy^^/i-^ 

^ ^7 -Y h) /u^^^A***^ #M^t: 
Ky K^^f^hy^ (hy7xx^^7-<y) /u 

[0 0 3 3] :il60/^=!>A4mif|c|l, ^tlftl 
[0 0 3 4] yU^^^A&flllgfteoSSSPfttt, 
5 0 0 0 0 p pmt'fc!), L< 11 10—10000 
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p prru WMSf* L<f450^1 00 0 pp mt'fc5 0 
[0 0 3 5] BH«7<^-fe^fi'&fr^)*SI**DSl6J-» 

ft? LSJSE § fttf^StifeflD £ tt* * t <0 Xhtitf ¥<0 £. o 
f£t><DXi>£< , #J;itf. fh7t KP77y, 

(Dx- r^I, ^v-tfi^ ^-yi/y, m^/u 

>?^ny K\ -/^onx^y, a a u V x r h 

[0 0 3 6] ^-tv^^fi^flc^MclR^DRIttt, 
**JE**S5i», gE-30MPaG, ^^L<(10. 
5-20MPaG. L<tt2-1 5MPa 

®HTfir^>tb, -tORltiafftts il^O — 3 0 O^OfU 
20 gT'fc 9 , L < tt*ia- 2 5 0t, L < (4 

50 — 20 O^co raff ISH-Cfe^o 
[0 0 3 7] iftti/7^ ^t^i^ft:* 

[0 0 3 8] *iB**iR^ftT«, ^ftio^jfet^J: 19 

^w#iaK-Ky>f^7^y, r^y>-. t°y 
^y^T; K\ h ] J $j*^<Dmmmt 

[0039] mm*?±i'xm&ftfommmm&fab 

[0040] *mwco7kmm^mzm^^z tTkmmn 

9%^k±t-r^>z ttf^mxtby^ ^hxh^s 
50 fttu7^yi» f^isxm&ftfcmmmm^M 
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> * ir ^*fi^#*tfi8&*n!» 
[004 1] 

[0 0 4 2] &3b\ H*«ti*3^T»P>^fcMS^^-fe 
[0 0 4 3] Tft^f-* ; GPCSrfltfflU *§<b*tfcS 

3fcM8 3 0 — R I toXTfUV I DEC— 1 00— V I , 
^7^a-CShodexk-80 5, 804, 8 0 

3, 8 0 2. 5*ffifflU aja^*3t^X«»l. 0ml 
/m i nt/fyxfuy^^y^- KlUot^M 

[0044] 7^mmi)umim^^y^^mm^^^ 

i§SPU 9 OMH z - NMR^ffll/^X 6 = 4. 5 — 6. 

0 P p m(D^m<D}%m~i%mr£-mui&\^m-rz> t°~ 

[0 0 4 5] HtfeW 1 

3|l8-t-yR^/H^fh7^n [4. 

4. 0. 1 2 5 . I 7 - 10 ] - 3 - K^ir > (2 . 82 
g, 10. 8 4mmol) «fh7t Kd77> 

(8 0ml) l£S#L«fl=&fTofc 0 rtL(CWiai^^-t 
v'Xl^iHXMo (N-2, G-CeHsPr^) 

(CHCMezPh) (0Bu t >2 (60mg, 0. 1 
08mmol) S:*l^.*ffl-t? 1 WBKJSS^fc. 

t-yf/W7t K (3 8. 9m g, 0. 5 4m 
mo 1) &*D;t3 0#lffl8M*U RjfctffcltgFltrfc. 

[0 0 4 6] z<omm* ^ir^^a^fr^tr h y >^ 

l/yv?7^;y (1 2 Omg, 1. 6 2 mm o 1 ) ^r^JD 
X.. Ii#i^TT*2 0 Om 1 <DJr— V? U — -JXZjfrWL 
SrfTlVKSRJEO. 5MPaG, 6 Ott H*flt#l^ 

@L (4 00ml) +^n^rr^^>^iri/ 

^fi^flcSrWUS*. «S'J»«i^ftSLT2. 8 2 
[0 0 4 7] ^(£>|£, 2 0 0ml (7)^- h^ 7 U— ^d^l 

fd77v (io8mi) jc»»ut, ^mmnummt 

^ >0 /L-T^^is (2. 3m g, 0. 0 0 2 5mm o 

1 ) (D&mr h7tKo77y (12ml) f&m&M 
X. 7K^/£8. 5 M P a G, 1 6 5X:X~5tifWlfoM&lm 

[0 0 4 8] z<on**9i:zsxtt#fcmmimmm 

&MWT<D?i? (40 0ml) tpizDUJLXmm* 
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IS 

i\ ^^SWiii o o%-c£>!9, GPCtiSL 

fcfiftSFiStfH^-EMwfia 5 9 9 0, ScW^iMn 
(12 5 9 7 0, Mw/Mnlil. 00t$)of: a 
[00 4 9] mffiW 2 

yr? mmn tmmizwim* ft* \ mm** 

±isxm&ftmm&mco zti^mmmmmt^x^ 

^T^^A (2. 3mg, 0. 0 0 2 5mmo 1) (D%l 
h7tKP77^ (12ml) ^ffiS:*Dx_x tK^BE 
8. 5 M P a G, 1 6 5 tT* 5 ^pPfl7K3B^*DRl£S:-fTo 
«aK*M*-CML7k*^*:ttfflUfc«. hy 

tfls^isT ^> (1 2 Omg, 1. 6 2 mm o 1 ) £ 
7KHIEE0. 5 M P a G, 6 0 tt* 1 B#P3lf ^Srff 

20 [0 0 5 0] ^(OP^«^^^^^fi-&flC7K*fe*D«lS?K 
Srlf^T^ ^/-/i' (4 0 0ml) +JC»Dx.rBBa> 

1\ -tto**»3!ni*iii 0 0%-cfct). GPcr-i'j^L 

fclt¥^iMw(j:2 6 0 0 0, S^^l^iMn 
(12 5 9 9 0, Mw/Mn(il. 0 0T*fco/c 0 
30 [0 0 5 1] 3 

8-t-/F^r^/^/l/Th7^o [4. 4. 
0 l2 .5 27.10] _ 3 _ K ^^ ( 2 . 82g, 1 

0. 8 4 mm o 1) \C^z_X 8 - >T J *r V 7 is 9 n 
[4. 4. 0. I 25 . I 7 - 10 ] -3-K^ir^ (2. 
OOg, 10. 8 4mmol) SrfflV^fc£JL^fljiat« 1 
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